Neutrophil recognition requires a Ca(2+)-induced conformational change in the lectin domain of GMP-140.
GMP-140, a receptor for myeloid cells that is expressed on surfaces of thrombin-activated platelets and endothelial cells, is a member of the selectin family of adhesion molecules that regulate leukocyte interactions with the blood vessel wall. Each selectin contains an N-terminal domain homologous to Ca(2+)-dependent lectins and mediates cell-cell contact by binding to oligosaccharide ligands in a Ca(2+)-dependent manner. The mechanisms by which Ca2+ promotes selectin-dependent cellular interactions have not been defined. We demonstrate that purified GMP-140 contains two high affinity binding sites for Ca2+ as measured by equilibrium dialysis (Kd = 22 +/- 2 microM). Occupancy of these sites by Ca2+ alters the conformation of the protein as detected by a reduction in intrinsic fluorescence emission intensity (Kd = 4.8 +/- 0.2 microM). This Ca(2+)-dependent conformational change exposes an epitope spanning residues 19-34 of the lectin domain that is recognized by a monoclonal antibody capable of blocking neutrophil adhesion to GMP-140 (half-maximal antibody binding at approximately 20 microM Ca2+). Furthermore, a synthetic peptide encoding this epitope, CQNRYTDLVAIQNKNE, inhibits neutrophil binding to GMP-140. Mg2+ also alters the conformation of the protein, but not in a manner that will support leukocyte recognition in the absence of Ca2+. There is a strong correlation between the Ca2+ levels required for neutrophil adhesion to GMP-140, for occupancy of the two Ca(2+)-binding sites, for the fluorescence-detected conformational change, and for exposure of the antibody epitope in the lectin domain. We conclude that binding of Ca2+ to high affinity sites on GMP-140 modulates the conformation of the lectin domain in a manner that is essential for leukocyte recognition.